interactions,
it results in a high-order controller which is difficult to implement and validate.
In aircraft design, it is the responsibility of the engine manufacturer to ensure that-the propulsion system will provide the desired performance when installed in the airframe. subsystems. An approach to IFPC design which combines the "best" aspects of the centralized and decentralized approaches is presented in Ref. [3] . This approach consists of first designing a centralized controller considering the airframe and propulsion systems as one integrated system, and then partitioning the centralized controller into decentralized airframe and engine subcontrollers with a specified interconnection structure.
Here, "partitioning" means the process of approximating the high order centralized controller with two or more lower order subcontrollers, with a specified coupling structure, such that the closed-loop performance and robustness characteristics of the centralized controller are matched by the partitioned subcontrollers. A meaningful trade-off between subcontroller complexity and achievable performance for the integrated system can be performed by evaluating various controller partitionings of different levels of complexity against the performance baseline established with the centralized controller.
The most suitable decentralized control structure for IFPC systems is hierarchical with the airframe (flight) controller generating commands for the aerodynamics control surfaces as well as for the propulsion subsystem.
This hierarchical structure will be discussed in the next section. A stepwise approach to determining partitioned subcontrollers with the decentralized hierarchical structure from a centralized IFPC design is presented in Ref. [4] . In Ref. [5] , a procedure was presented for developing the analytical gradients of the cost functions described in (3) and (5) However, this partitioned system response to the pitch variable command (Qv,) showed significant deviation from the corresponding response for the centralized system. Fig. 4 
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Choice of Weighting
Factors in the Optimization Cost
Initially, the weighting matrices for the performance cost function Jp_(p) were chosen to be consistent with those that led to the successful results for the STOL example, 
i.e., Wl=l, and Wo(s) --G(s)'[I+K(s)G(s)] -m, where I is an appropriately dimensioned identity matrix and G(s) is
which is the loop transfer matrix error at the controlled outputs _. 
Oo0+lO)
The results with this choice of weighting factors in Jr_r and J,mck are discussed in the following subsection. which guarantees that the closed-loop system will be stable with the optimized partitioned subcontrollers.
Optimization Results
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The closed-loop response to pitch variable command for the optimized partitioned subcontrollers is shown in Fig.  4 Consider the engine subeontroller as consisting of two components: 
